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DETAILED ACTION 

1. This communication is responsive to Amendment filed 05/18/2006. 

2. Claims 1 and 5-21 are pending in this application. Claims 1,7,10-11,14, and 17-21 are 

independent claims. This Office Action is made final. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1 and 5-21 are rejected under 35 U.S.C. 102(b) as being anticipated by Pasko et 

al. ("Optimization Method for Broadband Modem FIR Filter Design using Common Sub- 

expression Elimination"). 

Re claim 1, Pasko et al. disclose in Figures 1-3 a filter coefficient design method 

(abstract) in a digital filter (FIR filter in abstract lines 1-5 page 100) having a plurality of 

filter coefficients that are expressed with CSD code words of n bits (n: natural number 

more than 2) (e.g. page 100 right column lines 9-16), comprising the step of: making 

code word sub-expression for random filter coefficients out of the filter coefficients as a 

virtual common sub-expression not originally common to any filter coefficients that is 

relevant to a predetermined common sub-expression so that a plurality of adders are 
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shared with the predetermined common sub-expression in tap lines of the random filter 

coefficients (e.g. Figure 2 and left colimin page 101 under method overview section), 

wherein the virtual common subexpression has a single bit shifted, added or inverted 

relative to the predetermined common subexpression (e.g. Figure 1 wherein the code 

word sub-expression is part b, the predetermined common subexpression is shifted and 

added part in b, and the virtual common subexpression is the CSE of CSD as seen in c 

comprising at least a predetermined common subexpression). 

Re claim 5, Pasko et al. further disclose in Figures 1-3 the virtual common sub- 

expression becomes identical to the common sub-expression through at least two more 

processes out of bit-shift, bit-add and bit-inversion (e.g. Figure 3 contains all the shift, 

add, subtract/inversion). 

Re claim 6, Pasko et al. further disclose in Figures 1-3 the digital filter is a linear 

phase FIR filter (e.g. Figure 3a). 

Re claim 7, Pasko et al. disclose in Figures 2-3 a method for receiving and 

filtering input signals of digital samples of k bits (k: natural numbers more than 4) in a 

digital filter having filter characteristics that are created by filter coefficients being 

expressed as CSD code words of n bits (n: natural numbers more than 2), comprising the 

steps: creating as a virtual common sub-expression not originally common to any filter 

coefficients (e.g. CSD coefficients set-optimized in Figure 2) common sub-expressions 

created by bit-shift, bit-add, or bit-inversion (e.g. these operations are seen in Figure 3c) 

of random coefficient sub-expressions (e.g. Figure 3a wherein h0-h2 are coefficients of 

the FIR filter) out of the digital filter coefficients, thereafter shifting the digital samples 
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by the number of bits corresponding to the common sub-expression and the virtual 

common sub-expression, adding (e.g. all the addition boxes in Figure 3c) up all the 

digital samples shifted by the number of bits corresponding to the common sub- 

expressions to obtain a composite output value of a common coefficient tap line; 

obtaining composite output values of random coefficient tap lines by adding up (e.g. yO- 

y2) the digital samples shifted by the number of bits corresponding to the virtual common 

sub-expression and the composite output value of the common coefficient tap line being 

used as a common input; and performing in order delaying (e.g. Figure 3a wherein z"^ is 

the delay for proper FIR fitler) and adding to create filter output values by subsequent 

compositions of the composite output values of the common coefficient tap Lines and the 

composite output values of the random coefficient tap lines. 

Re claim 8, Pasko et al. fiirther disclose in Figures 2-3 the number of the tap Lines 

is set as 73 in case where the digital filter is used in a middle frequency terminal of a 

mobile radio commxmication system (e.g. page 101 last line of left column and first line 

of the right column). 

Re claim 9, Pasko et al. further disclose in Figures 2-3 the number of bits of the 

CDS code word is 24 bits (e.g. page 101 last line of left column and first Une of the right 

column). 

Re claim 10, Pasko et al. disclose in Figures 2-a digital filter, comprising: a shift 

register group (e.g. »3 and »2 in Figure 3c) including first shift register members each 

receiving digital samples of k bits as input signals and shifting the received digital 

samples by bit shift values of filter coefficients that are defined as common sub- 
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expressions out of filter coefficients that are expressed as code words of n bits within 

CSD code, and second shift register members shifting code words of the other filter 

coefficients that are not defined as the common sub-expressions by using the code words 

of the common sub-expressions not originally common to any filter coefficients, a adder 

group (e.g. all addition boxes in Figure 3c) including first composite members adding up 

the shifted digital samples that are output from the first shift register members to provide 

them to common tap Lines, and second composite members for adding the shifted digital 

samples that are output from the second shift register members to the composite outputs 

of the common tap Lines to provide the results to each of corresponding tap Lines; a 

delay group (e.g. all    in Figure 3a) including a plurality of delayers connected to the tap 

Lines and being connected in series fi"om one another to provide delay to the composite 

outputs; and an output adder (e.g. last adder in Figure 3a) group including a plurality of 

adders for adding up the outputs of the delayers and the composite outputs of the tap 

Lines to create digital output signals of k bit(s). 

Re claim 11, it has same limitations cited in claim 10. Thus, claim 11 is also 

rejected under the same rationale as cited in the rejection of rejected claim 10. 

Re claim 12, Pasko et al. further disclose in Figures 2-3 the common tap Line is a 

tap Line of filter coefficients having the greatest number of common coefficient sub- 

expressions out of the filter coefficients (e.g. page 102 right column lines 1-10). 

Re claim 13, Pasko et al. further disclose in Figures 2-3 the digital filter is 

designed with software by a digital signal processor performing shifting, adding, and 

delaying (e.g. page 100 left colimm first paragraph imder the introduction section and all 
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the section under page 102 right column including pattern identification, pattern 

selection, and searching algorithm). 

Re claim 14, it is a method claim of claim 1. Thus, claim 14 is also rejected under 

the same rationale as cited in the rejection of rejected claim 1. 

Re claim 15, Pasko et al. further disclose in Figures 2-3 at least the second sub- 

expression is formed from the virtual common sub-expression through at least one of a 

bit-shift, a bit-add and a bit-inversion (e.g. Figure 3b). 

Re claim 16, it is a method claim of claim 5. Thus, claim 16 is also rejected under 

the same rationale as cited in the rejection of rejected claim 5. 

Re claim 17, it is a program storage device claim of claim 1. Thus, claim 17 is 

also rejected under the same rationale as cited in the rejection of rejected claim 1. 

Re claim 18, it is a system claim of claim 1. Thus, claim 18 is also rejected under 

the same rationale as cited in the rejection of rejected claim 1. 

Re claim 19, Pasko et al. disclose in Figures 2-3 at least one shift register (e.g. 

»3 and »2 in Figure 3c) for receiving digital samples of input signals and shifting the 

received digital samples by bit-shift values of filter coefficients that are defined relative 

to a virtual common sub-expression not originally common to any filter coefficients; a 

first adder (e.g. first adder that add x and -x»3 in Figure 3c) for adding shifted digital 

samples that are output from the at least one shift register to drive a common tap Line; a 

second adder (e.g. adder for yielding yl in Figure 3c) for adding shifted digital samples 

that are output from the at Least one shift register to the output of the common tap line to 
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drive a tap line corresponding to a filter coefficient; and at Least one delay unit (e.g. z"^ in 

Figure 3a) connected to a tap Line for delaying an output signal component. 

Re claim 20, it has same limitations cited claim 19. Thus, claim 20 is also 

rejected under the same rationale as cited in the rejection of rejected claim 19. 

Re claim 21, it is a program storage device claim of claim 20. Thus, claim 21 is 

also rejected under the same rationale as cited in the rejection of rejected claim 20 

Response to Arguments 

5.      Applicant's arguments filed 05/18/2006 have been fiiUy considered but they are not 

persuasive. 

a.      The applicant argues in pages 12-13 for all claims under 102 rejection that the 

cited reference by Pasko et al. fails to disclose a limitation a virtual common 

subexpression not originally common to any filter coefficients as cited in the claimed 

invention. 

The examiner respectfully submits that the cited reference clearly discloses the 

amended limitations "a virtual common subexpression not originally common to 

any filter coefficients" based on the following reasons: first, the cited reference 

clearly discloses in the abstract and also in the introduction section that the prior 

art method is used to optimized the hardware implementation by identifying and 

eliminating all the common pattern subexpressions in a set of filter coefficients. 

Second, Figures 1 and 3 clearly support the limitations "a virtual common 

subexpression not originally common to any filter coefficients" wherein in the 
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Figure Ic is not common to any of coefficients in Figure la-b, nor further in 

Figure 3c. Third, Figure 2 clearly disclose an overall architecture of achieving the 

optimized design wherein the coefficients are converted into CSD coefficients and 

further optimized by the CSD optimization process w^hich eliminated the common 

subexpression, in another words no subexpression in the designed is repeated as 

seen in Figures Ic and 3c. Therefore, each set of coefficients will have a unique 

optimized set of CSE. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

Any inquiry conceming this communication or earlier communications from the 

examiner should be directed to Chat C. Do whose telephone number is (571) 272-3721. The 

examiner can normally be reached on M => F from 7:00 AM to 5:30 PM. 
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If attempts to reach the examiner by telephone are imsuccessfiil, the examiner's 

supervisor, Chaki Kakali can be reached on (571) 272-3719. The fax phone number for the 

organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for xmpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 2193 
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